Bone-Seeking Radionuclides

Radiation-induced cancer was
central theme of the international sym-
posium on delayed effects of bone-
seeking radionuclides, held 12 to 14
September 1967 at Sun Valley, Idaho.
Six countries were represented in the
28 invited papers.

H. Spiess (University Children’s
Clinic, Géottingen, Germany) outlined
his follow-up of about 1000 of some
2000 German patients injected with
2241Ra in the years 1944 to 1951. His
was the first presentation of these
studies to an English-speaking audience,
and there was very keen interest. To
date, 50 bone sarcomas have appeared,
35 of them in the 206 patients irradi-
ated as children. For the bone sarcoma

cases, the smallest total injected amount-

was about 400 microcuries of 2?¢Ra (in
an 8-year-old child and also in a 70-
year-old adult). When the dose-con-
version factors of Maletskos are used,
the radiation dose for the adult’s skele-
ton was between 20 and 200 rad.
Short-lived 22¢Ra (3.6 days) appears
considerably more toxic rad-for-rad
than the long-lived 226Ra (1600 years).
The greater effectiveness of 2?4Ra may
be due to the fact that it decays quickly,
before the apposition of new bone min-
eral can shield the living cells from
a-irradiation.

A. J. Finkel (Argonne National
Laboratory) reported 23 bone sar-
comas and 16 neoplasms of the skull
in 217 radium-containing persons. In
all but one of these tumor cases, the
residual amount of 226Ra in the body
exceeded 0.5 uc. In this one case, the
amount of 226Ra at tumor diagnosis
(about 40 years after the start of ex-
posure) was about 0.16 pc. This pa-
tient’s peak content while dial painting
was an estimated 1.2 pc.

R. D. Evans (Massachusetts Institute
of Technology) summarized the studies
at M.I'T. on persons exposed to 22°Ra
and 228Ra. There have been 28 bone
sarcomas and 9 head carcinomas in the
90 persons whose skeletal dose ex-
ceeded 1200 rad. However, none of
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these tumors has been observed in the
406 persons of this series whose doses
were lower. A linear nonthreshold rela-
tion for the induction of these tumors
seems extremely unlikely. Evans calcu-
lates that for a residual 1 pc of 2?Ra
in the body after 40 years, the cumu-
lative radiation dose to the 7-kg skele-
ton of a standard man is about 2300
rad, and about 3200 rad to the 5-kg
skeleton of a standard woman.

R. Mole (Harwell, England) assem-
bled experimental data supporting his
hypothesis that the radiation dose from
a given radionuclide required to pro-
duce a given incidence of bone cancer
is rather similar for a variety of mam-
mals including man.

R. O. McClellan (Lovelace Founda-
tion, Albuquerque, N.M.) presented
an excellent and detailed review of the
neoplasms induced by high doses of
9%8r in experimental animals. When
single high doses of °Sr are given to
adult experimental animals, osteosar-
comas frequently predominate. How-
ever, when repeated doses of ?08r are
received early in life, the hematopoietic
neoplasms may form a greater risk.

G. N. Taylor (University of Utah)
reported that in beagles injected as
adults, squamous-cell carcinomas in the
head sinuses have been induced from
239Py, 226Ra, and 9°Sr; liver tumors
from 2%°Pu; and eye melanomas from
228Ra and 22°Ra. In all cases these
tumors arose within heavily irradiated
tissue. The induction of these soft-
tissue tumors was much less frequent
than the induction of osteosarcomas.

Y. L. Moskalev (Ministry of Public
Health, Moscow) provided the conclud-
ing paper, which was read in English
by C. Comar (Cornell University).
For many in the audience, this was an
introduction to Russian radiobiology.
Experiments on the delayed effects of
internally deposited radionuclides were
reported for 5000 animals, mostly rats.
Whereas no osteosarcomas were ob-
served in 722 control rats or in 1365
rats injected with 0.005 to 2.5 uc of
9oSr per kilogram of body weight,
osteosarcomas developed in 5 (7.4 per-

cent) of 68 rats given orally 0.5 uc of
239Pu daily from 3 months of age until
death 370 days later. The average radi-
ation dose to the bone was only 57 rad
at death, and the inducing dose was
likely much lower. Skeletally de-
posited 23°Pu is very effective in in-
ducing bone cancer. Radiation pro-
tectionists throughout the world should
take note of this finding.

Other senior authors were: D. Ber-
liner, B. 1. Bleaney, H. D. Bruner, L. K.
Bustad, W. J. Clarke, T. Domanski,
J. H. Dougherty, P. W. Durbin, M. P,
Finkel, M. Goldman, W. S. S. Jee, C. J. .
Maletskos, L. D. Marinelli, J. H. Mar-
shall, C. W. Mays, J. Miiller, M. Rosen-
thal, F. W. Spiers, B. J. Stover, D. M.
Taylor, and J. Vaughan.

This symposium was organized under
the direction of T. F. Dougherty, head
of the. Radiobiology Division of the
Anatomy Department at the University
of Utah, It was supported by the U.S.
Atomic Energy Commission. The pro-

-ceedings, to be published by the Uni-

versity of Utah Press, should appear
about October 1968.

CHARLES W. MAYs
Radiobiology Division, University
of Utah, Salt Lake City, 84112

Calendar of Events

National Meetings
September

9-13. American Fisheries Soc., 98th,
Tucson, Ariz. (R. F. Hutton, 1040 Wash-
ington Bldg., Washington, D.C. 20005)

12-15. American Electroencephalogra-
phic Soc., San Francisco, Calif. (P. T.
White, Marquette Univ. School of Med-
icine, 8700 W. Wisconsin Ave., Milwaukee,
Wis. 53226)

12-17. Pacific Dermatologic Assoc.,
Coronado, Calif. (M. S. Falk, P.O. Box
1268, Reno, Nev. 89504)

13-15. Mid-Continent Psychiatric Assoc.,
Little Rock, Ark. (W. Young, 3504 Hill
Road, Little Rock 72205)

15-21. Electron Microscope Soc. of
America, 26th, New Orleans, La. (School
of Chemical Engineering, Olin Hall, Cor-
nell Univ., Ithaca, N. Y. 14850)

16-19. American Acad. of General
Practice, Las Vegas, Nev. (M. F. Cahal,
Volked Blvd. at Brookside, Kansas City,
Mo. 64112)

18-20. Cancer, 6th natl. conf., Denver,
Colo. (R. N. Grand, 219 E. 42 St.,, New
York 10017)

19-22, American Medical Writers Assoc.,
Washington, D.C. (E. G. Dailey, P. O.
Box 267, Arlington, Va. 22210)

22--25. American Fracture Assoc., Hous-
ton, Tex. (H. W. Wellmerling, 610 Grie-
shim Bldg., Bloomington, Ill. 61701)
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Getinon
what’s new
from

Bio-Rad

BIO-RAD’s 56-page Price List

“T” is a comprehensive di-

rectory of our quality ion

exchange, gel filtration and

adsorption chemicals, and

chemical systems with new sec-

tions covering:

@ Agarose gel filtration

® Aminex Systems for amino
acid, peptide, carbohydrate
and nucleic acid analysis.

Just fill in the coupon to obtain
your free copy.

Gentlemen: Please send me your
Price List “T".

Name
Title
Organization
Address
City
State ' Zip

SR YD) 32nd and Griffin Avenue,

aonies Richmond, California 94804
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22-27. Water Pollution Control Federa-
tion, 41st, Chicago, Ill. (The Federation,
3900 Wisconsin Ave., NW, Washington,
D.C. 20016)

23-25. American Inst. of Aeronautics
and Astronautics, El Centro, Calif. (W. J.
Brunke, 1290 Sixth Ave., New York
10019)

23-26. Transplantation Soc., 2nd, New
York. (F. T. Rapaport, New York Univ.
Medical Center, 550 First Ave., New York
10016) ‘

24-26. American Soc. for Metals, San
Francisco, Calif. (American Soc. for
Metals, Metals Park, Ohio 44073)

24-27. American Soc. for Testing and
Materials, Cincinnati, Ohio. (T. A. Mar-
shall, Jr., 1916 Race St., Philadelphia, Pa.
19103)

28-2. Western Orthopaedic Assoc. Colo-
rado Springs, Colo. (V. Mathiesen, 354
21st Street, Oakland, Calif. 94612)

29-2. American Soc. of Photogram-
metry, San Antonio, Tex. (E. C. Palmer,
105 North Virginia Ave., Falls Church,
Va. 22046)

29-3. Association of Medical Hlustra-
tors, Chicago, Ill. (C. S. Holt, 738 Key-
stone Ave., River Forest, Ill. 60305)

30. Society for Pediatric Radiology, New
Orleans, La. (J. L. Gwinn, Children’s Hos-
pital, 4614 Sunset Blvd.,, Los Angeles,
Calif. 93027)

30-3. American Psychiatric Assoc., 20th,
Washington, D.C. (Public Information
Office, 1700 18th St., NW, Washington,
D.C. 20009)

30-3. American Roentgen Ray Soc.,
Washington, D.C. (T. F. Leigh, Emory
Univ. Clinic, Atlanta, Ga. 30322)

October

2-3. Health Quackery, 4th natl. congr.,
Chicago, Ill. (American Medical Assoc.,
Dept. of Investigation, 535 N. Dearborn
St., Chicago 60610)

2—4. Symposium on Materials for Radio-
isotope Heat Sources, Gatlinburg, Tenn.
(Chairman, Metallurgical Soc. of AIME,
345 E. 47 St.,, New York 10017)

3—4. Fiber Soc., Washington, D.C. (L.
Rebenfeld, Box 625, Princeton, N.J.)

3-5. Canadian Soc. of Immunology,
Toronto, Ont., Canada. (H. Z. Movat,
Dept. of Pathology, Univ. of Toronto, 100
College St., Toronto 2)

4. Industrial Pharmaceutical Technol-
ogy, Philadelphia, Pa. (R. S. Joslin, Wil-
liam H. Rorer, Inc., Fort Washington, Pa.
19034) )

4-5. American Physical Soc., Hanover,
N.H. (The Society, Executive Secretary,
528 W. 120 St., New York 10027)

4—6. National Conf. on Marine Sciences
in Education, Catalina Island, Calif. (R. B.
Linsky, Coordinator, Marine Sciences and
Director, Floating Lab Program, 1104 W.
8 St., Santa Ana, Calif. 92701)

4-8. American College of Chest Physi-
cians, 10th, Washington, D.C. (M. Korn-
field, 112 E. Chestnut St., Chicago, Ill.
60611)

5-6. National Congr. on Medical Ethics,
2nd, Chicago, Ill. (Dept. of Medical Ethics,
American Medical Assoc., 535 N. Dear-
born St., Chicago 60610)

6-10. Prestressed Concrete Inst., 14th
Seattle, Wash. (R. J. Lyman, 205 W.
Wacker Drive, Chicago, Ill. 60606)

7. Industrial Pharmaceutical Technology,

temperature
clock?

Right! But the YSI Model 66
Temperature Clock actually
can’t give you the correct time
or temperature. It can do these
three things:

¢ indicate mean tempera-
ture and degree hours.

e indicate mean tempera-
ture and degree hours dif-
ference between two points.

* indicate mean tempera-
ture and degree hours above
or below an externally set
temperature threshold.

The battery operated YSI
Model 66 Temperature Clock
can operate continuously for
up to six months in a range
from —29°C to +49°C. Usa-
ble information is available
after as little as ten hours.

If you have a project in-
volving mean temperature, we
may be able to help you with
it for $345.00.

| YELLOW SPRINGS INSTRUMENT CO.
YELLOW SPRINGS, OHIO 45387
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7th mtg., Chicago, Ill. (J. Ellis, Abbott
Labs., North Chicago, Ill. 60064)

7-10. Thermal Conductivity, 8th, La-
fayette, Ind. (W. H. Shafer, Thermo-
physical Properties Research Center, 2595
Yeager Rd., West Lafayette, Ind. 47906)

7-11. Activation Analysis Conf., 3rd,
Gaithersburg, Md. (National Bureau of
Standards, Office of Technical Information
and Publications, Room A500/101, Wash-
ington, D.C. 20234)

7-11. Instrument Symp. and Resarch
Equipment Exhibit, 18th, Bethesda, Md.
(J. B. Davis, National Institutes of Health,
Bethesda 20014)

7-11. Armed Forces Inst. of Pathology,
Washington, D.C. (Director, MEDEM-
PG, Armed Forces Inst. of Pathology,
Washington, D.C. 20305)

8-10. Conference on Anaytical Chem-
istry in Nuclear Technology, 12th, Gatlin-
burg, Tenn. (L. J. Brady, Oak Ridge Natl.
Lab.,, P.O. Box X, Oak Ridge, Tenn.
37830)

8-13. American Soc. of Clinical Hyp-
nosis, Chicago, Ill.,, (F. D. Nowlin, 800
Washington Ave., SE, Minneapolis, Minn.
55414)

9-11. American Ceramic Soc., Bedford,
Pa. (C. R. Kurkjian, Bell Telephone Labs.,
Murray Hill, N.J. 07974)

9-11. Maeteoritical Soc., 31st., Cam-
bridge, Mass. (U. B. Marvin, Smithsonian
Astrophysical Observatory, 60 Garden St.,
Cambridge 02138)

9-11. American Physical Soc., Athens,
Ga. (L. W. Seagondollar, Dept. of Physics,
North Carolina State Univ.,, Raleigh
27607)

9-12. Optical Soc. of America, Pitts-
burgh, Pa. (M. E. Warga, Optical Soc. of
America, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

10-11. Symposium on Applications of
Ferroelectrics, Washington, D.C. (H. L.
Stadler, Ford Motor Co., Dearborn, Mich.)

10-12. American Thyroid Assoc., Wash-
ington, D.C. (W. McConahey, 200 First
St., SW, Rochester, Minn. 55901)

11-13. Midwest Forum on Allergy, Chi-
cago, Ill. (D. B. Frankel, 111 N. Wabash
Ave., Chicago 60602)

11-13. Philosophy of Science Assoc.,
Pittsburgh, Pa. (G. J. Massey, Michigan
State Univ., East Lansing)

11-18. American Soc. of Clinical Path-
ologists, New York, N.Y. (Administrative
Secretary, 445 N. Lake Shore Dr., Chi-
cago, Ill. 60611)

14-17. Association of Official Analytical
Chemists, Washington, D.C. (L. G. Ens-
minger, P.O. Box 540, Benjamin Franklin
Sta., Washington, D.C. 20014)

14-17. Clay Minerals Soc., Blooming-
ton, Ind. (J. B. Droste, Dept. of Geology,
Indiana Univ., Bloomington 47401)

14-17. Conference on Plasma Instabili-
ties in Astrophysics, Pacific Grove, Calif.
(P. A. Sturrock, Inst. for Plasma Research,
Via Crespi, Stanford Univ., Stanford,
Calif. 94305)

14-17. Metallurgical Soc., Detroit, Mich.
(C. K. Carlson, American Inst. of Mining,
Metallurgical and Petroleum Engineers,
345 E. 47 St.,, New York 10017)

14-18. American Soc. of Civil Engi-
neers, Pittsburgh, Pa. (W. H. Wisely,
American Soc. of Civil Engineers, 345 E.
47 St., New York 10017)

14-18. American College of Surgeons,
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This is the most powerful, yet
easiest to use, calculating/com-
. puting system available. It’s also
| the most versatile. You can create
3 your own individualized system
by selecting true building block
modules from a family of peri-
pheral devices larger than all
competitive calculating products
combined. Start with a basic 300
Series calculator if you like; add
accessories as needs grow without
worrying about compatibility, ob-
solescence, retraining or special
program languages. The 370 will

and manipulate arrays. You can
have up to 480 steps of program
storage and up to 64 separate data
storage registers, also automatic
typewriter or teletypewriter out-
put, CRT graphic display and
time-sharing basic keyboards for
your associates.

loop, branch, perform subroutines °

The 370 solves these problems . .

for Engineers and Scientists:
Inversion of 6 x 6 Matrices,
Roots of Equations,

Up to 7 Simultaneous Equations,
Fourier Analysis.

for Statisticians:

Mean, Variance and Standard
Deviation,

2nd-order Regression Analysis,
Distributions such as:

Binomial, Normal Probability, etc.

And also:

General Nth-order Regression,
Multiple Regression,

Analysis of Variance,
Factorial Design.

These and many other highly-use-
ful programs are furnished free in
a 250 page program library. Three
volumes of basic calculator pro-
grams and a two-volume 370 ref-
erence manual are also offered.
Call now for complete details.

Solves problems
| ordinary calculators can’t,
full-scale computers

shouldn’t.

Wang 370

Dept. 8Q, 836 North St., Tewksbury. Massachusetts 01876 * Tel. 617 851-7311

Call today for immediate trial:

(703) 931-7878

(201) 241-0250
(203) 223-7588
(205) 595-0694
(206) 622-2466
(212) 682-5921
(213) 278-3232
(214) 3614351
(215) 642-4321

16) 333-6611 (313) 278-4744

1) 588-3711 (314) 727-0256

(301) 821-8212 (317) 631-0909

) 364~7361 (403) 266-1804
(404) 457-6441

(405) 842-7882

(412) 366-1906

(312) 889 2254 (415) 454-4140

(416) 364-0327
(504) 729-6858
(505) 255-9042
(512) 4544324
(513) 531-2729
(514) 482-0737
18) 463-8877

(502) 265-8747

5 (713) 668-0275

(604) 685-283
(612) 881-5324 (71 )

fG{J; 224-4554
(615) 588 573

(617) 851.7311
(702) 322-4692
(703) 877-5535

234-5651
(716) 381-5440
(717) 397-3212

1 (80S) 962-6112
(901) 272-7488

(916) 489-7326
(919) 288-1695
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like the S&9 series of
great RIBBON ash-
free filter papers

“Ribbon” means only one thing to a chemist. It

means the S&S trademark for its series of highest
grade filter papers for use in quantitative analysis.
S&S grades are identified by color on the box.
Scientists .who use these analytical working tools
claim they are the highest quality, best perform-
ing, lowest ash quantitative filter papers on the
market. Select from these premium Ribbon grades.

No. 589
BLACK
RIBBON

Rapid, Soft. Loose tex-
ture. For coarse and
gelatinous ppts.

No. 589
WHITE
RIBBON

Medium speed and re-
tention. Quantitative
gravimetric analysis.

No. 589
RED

High wet-strength, For
very fine precipitates.

SCHLEICHER &
SCHUELL co0.,
KEENE,N.H.

NAME:

Please send the analytical filter paper
sampler which includes black, white and
blue high grade_analytical filter papers;
plus Conversion Table,

No. 589
GREEN
RIBBON

Extra thick. Provides in-
creased retention with-
out loss of filter speed.

No. 589
BLUE
RIBBON

Dense. Highly retentive.
Filtration of crystalline
materials.

8¢S 589
Ribbon Series
Ash-Free Filter
Papers-world’s
finest, but no
price premium

MAIL
COUPON FOR

FREE
SAMPLER

ADDRESS:

CITY:.

STATE:

Z1P:.

5-868

Circle No. 77 on Readers' Service Card

820

Atlantic City, N.J. (Director, American
College of Surgeons, 55 E. Erie St., Chi-
cago, Ill.)

15-16. Industrial Hygiene Foundation,
33rd, Pittsburgh, Pa. (R. T. P. deTreville,
Industrial Hygiene Foundation, 4400 Fifth
Ave,, Pittsburgh 15213)

15-18. American Dietetic Assoc., 51st,
San Francisco, Calif. (The Association,
620 N. Michigan Ave., Chicago, Ill.,
60611)

17. Animal Nutrition Research Council,
Washington, D.C. (L. Michaud, Merck
Sharp & Dohme Research Labs., Rahway,
N.J. 07065)

17-18. National Fluid Power Assoc.,
Chicago, Ill. (W. R. Smith, 3300 S. Federal
St., Chicago 6(C616)

17-19. California Assoc. of Criminalists,
32nd semiannual, Lake Tahoe. (The Asso-
ciation, Box 2172, Redwood City, Calif.
94064)

17-19. Central Neuropsychiatric Assoc.,
Oklahoma City, Okla. (C. S. Hoekstra,
8215 Westchester Dr., Dallas, Tex. 75225)

17-19. American Assoc. for the Surgery
of Trauma, Montreal, P.O., Canada. (S.
R. Gaston, 180 Fort Washington Ave.,
New York, N.Y.)

19-23. American Soc. of Anesthesiol-
ogists Inc., Washington, D.C. (Assistant
Executive Secretary, 515 Busse Highway,
Park Ridge, Il1.)

19-24. American Acad. of Pediatrics,
Chicago, Ill. (The Academy, Dept. of Pub-
lic Information, 1801 Hinman Ave., Evans-
ton, Ill. 60204)

20-21. American Assoc. of Poison Con-
trol Centers, 11th, Chicago, Ill. (C. A.
Walton, Drug Information Center, Univ.
of Kentucky Medical Center, 800 Rose
St., Lexington)

20-24. American Soc for Information
Science, 31st., Columbus, Ohio. (J. B. Fox,
Chemical Abstracts Service, Ohio State
Univ., Columbus 43210)

21-23. Interscience Conf. on Antimicro-
bial Agents and Chemotherapy, 8th, New
York, N.Y. (American Soc. for Micro-
biology, 115 Huron View Blvd.,, Ann
Arbor, Mich. 48103)

21-23, Solar Energy Soc., Palo Alto,
Calif. (The Society, Arizona State Univ.,
Tempe 85281)

21-24. Society for Industrial and Ap-
plied Mathematics, Philadelphia, Pa. (B. R.
Agins, Courant Inst. of Mathematical Sci-
ences, New York Univ.,, 251 Mercer St.,
New York 10012)

21-25. American Assoc. for Lab. Animal
Science, 19th, Las Vegas, Nev. (J. J. Gar-
vey, Box 10, Joliet, Il1. 60434)

22-24. Shock and Vibration Symp.,
Monterey, Calif. (W. W. Mutch, Code
6020, Shock and Vibration Information
Center, Naval Research Lab., Washington,
D.C. 20390)

23. American Oil Chemists Soc., New
York, N.Y. (C. H. Hauber, The Society,
35 E. Wacker Dr., Chicago, Ill. 60601)

23-24. Helium Applications Symp.,
Washington, D.C. (L. A. Gutkind, 725
Liberty, Pitsburgh, Pa. 15222)

23-25. American Ceramic Soc., Pasa-
dena, Calif. (H. L. Hedrick, Southern
Counties Gas Co., 720 W. 8 St.,, Los
Aneles, Calif. 90017)

23-25. IEEE Nuclear Science Symp.,
Montreal, Canada. (O. L. Tiffany, Bendix

After 3,000
Hours of Use,
This Water Bath
Shaker Might
Need a Drop

of Oil.

The AO Water Bath Shaker was built
to give trouble-free service. And it
has in hundreds of laboratories.
Sturdy, leak-proof construction fea-
tures a large volume reservoir made
of cast aluminum and coated with
Teflon. A ball-bearing eccentric drive
and nylon rollers for rack support as-
sure a smooth, quiet shaking action.

You can use this versatile workhorse
for a wide variety of reactions requir-
ing either agitation and/or incuba-
tion. Temperature range is 25°C to
120°C, with temperature controlled
to within £0.5°C. Choose any shak-
ing speed from 50 to 200 cycles per
second. Stroke length is adjustable
at three different settings. And
there’'s a wide variety of trays avail-
able to hold virtually any flask,
beaker or test tube.

It isn’t often you find such a depend-
able, well-proven instrument. For
literature and ordering information,
contact your distributor or write to us,

AMERICAN OPTICAL.
CORPORATION

ANALYTICAL INSTRUMENT DIVISION

200 SOUTH GARRARD BLVO. « RICHMOND, CAL., U.S.A, 94804
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Corp., Aerospace Systems Div., 3300 Ply-
mouth Rd., Ann Arbor, Mich. 48107)

24-25. Metropolitan Engineers Council
on Air Resources, New York, N.Y. (R.
A. Fox, P.O. Box 270 Mount Vernon,
N.Y. 10550)

24-26. Association for Research in Oph-
thalmology, Chicago, Ill. (Dept of Ophthal-
mology, Univ. of Florida College of Medi-
cine, Gainesville 32601)

24-26. Society for the Scientific Study of
Religion, Montreal, P.Q., Canada. (S. Z.
Klausner, 3800 Locust St., Philadelphia,
Pa. 19104)

25-26. Orton Soc., Inc., New York
N.Y. (M. B. Rawson, Orton Soc., Inc.,
Box 153, Pomfret, Conn. 06258)

26-27. American College of Dentists,
Miami Beach, Fla. (O. W. Brandhorst,
4236 Lindell Blvd., St. Louis, Mo., 63108)

26-27. Southern Electroencephalographic
Soc., Birmingham, Ala. (G. S. Ferriss, 1542
Tulane Ave., New Orleans, La. 70112)

27-30. Computer Aided Circuit Design
and Analysis, St. Charles, Ill. (Natl. Elec-

tronics Conf., Inc.,, Oakbrook Executive.

Plaza No. 2, 1211 W. 22 St., Oak Brook,
I1l. 60521)

27-1. American Acad. of Ophthalmology
and Otolaryngology, Chicago, Ill. (W. L.
Benedict, 15 Second St., SW, Rochester,
Minn. 55901)

27-1. American Soc. of Plastic and Re-
constructive Surgeons, New Orleans, La.
(P. P. Pickering, 2850 Sixth Ave., Suite B,
San Diego, Calif. 92103)

28-29. Conference on Evaluation of
Safety of Cosmetics, Washington, D.C.
(AMA Committee on Cutaneous Health
and Cosmetics, 535 N. Dearborn St., Chi-
cago, Ill. 60610)

28--29. International Conf, on Materials,
Pittsburgh, Pa. (R. B. Barnhart, Conf.
Manager, Warner Hall 111, Carnegie-
Mellon Univ., Pittsburgh)

28-30. Hybrid Microelectronics Symp.,
Chicago, Ill. (J. English, Cozzens and
Cudahy, 9501 W. Devon Ave., Rosemont,
Ill. 60018)

28-31. American Assoc. of Blood Banks,
Washington, D.C. (L. J. James, 30 N.
Michigan Ave., Chicago, Ill. 60602)

28-31. Instrument Soc. of America, New
York, N.Y. (H. S. Kindler, The Society,
530 William Penn Pl., Pittsburgh, Pa.
15219)

28-1. Society for Experimental Stress
Analysis, San Francisco, Calif. (The So-
ciety, 21 Bridge Sq., Westport, Conn.
06880)

29-31. Conference and Workshop on

Applied Climatology, Asheville, N.C. (H.
T. Harrison, Route 1, Box 266, Weather-
ville, N.C. 28787)

31-1. Educational Conf., 33rd, New
York, N. Y. (W. S. Litterick, Educational
Records Bureau, 21 Audubon Ave., New
York 10032)

31-1. Entomological Soc. of America,
40th, Philadelphia, Pa. (J. P. Johnson,
Connecticut Agricultural Experiment Sta.,
Box 1106, New Haven 06504)

31-2. Gerontological Soc., Denver, Colo.
(The Society, 660 S. Euclid, St. Louis, Mo.
63110)

31-1. American Soc. for Microbiology,
8th, New York, N.Y. (R .W. Sarber, 115
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Who else could build
better high-performance,
low-cost log meters?
Nobody!

Only Philbrick/Nexus with its broad analog capability and

its proven line of operational amplifiers and log modules
could develop such thoroughly reliable, wide dynamic range
log instruments.

Model 5100 Log Ratio Meter offers quick and easy wide-range
measurements on a single, four-decade scale. With a minimum
of switching it measures voltage, current, resistance, voltage
or current ratios and voltage or current sums. Battery operation
offers portability and elimination of ground loops. Expected
battery life is 2000 hours. Price: $325. Line operation and
output are optional.

Model 5101 Log Null Meter will null to 10uv. It provides eight
decades of signal observation and reacts with increased sensitivity
while at null. This makes possible a null adjustment to £0.03%

of full scale. Model 5101 operates on regular line voltage or is
available for 220V operation. Built-in self-protection prevents
unusually high voltage inputs from damaging the meter. The unit
has output capability. Price: $375. Contact your Philbrick/Nexus
sales representative for complete details and specifications.

Or write, Philbrick/Nexus Research, 25 Allied Drive at Route 128,
Dedham, Massachusetts 02026.

Visit us at WESCON in booth 1723.

PHILBRICK/NEXUS RESEARCH

A TELEDYNE COMPANY
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Want current
fluorometric data
in a cumulative

handbook?

If you do,we’ll be glad to put your
name on our distribution list to
get the following information as
we publish it:

u data sheets on decay times

= application notes

= instrumentation techniques

= digests of pertinent papers

Direct decay time measurements of
fluorescent properties, only calculated
by older methods, are being generated
by TRW Nanosecond Spectral Source
System users in physical, chemical,
biological, and medical labs and by
our applications research staff. This
material is yours for the asking, pre-
punched to fit an attractive 6 x 9 stiff
binder. Clip the coupon below and
mail it to us.

R e L T e Ty ———,

TRW instruments
139 Illinois Street, Dept. S-868
El Segundo, California 90245
(213) 535-0854

( ) 1 want to be on your
mailing list to receive
fluorometric data at no
charge.
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Co./University.
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City
State.

TRW,
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Huron View Blvd., Ann Arbor, Mich.)

31-1. Symposium on Social Behavior,
2nd, Oxford, Ohio. (R. A. Hoppe, Dept.
of Psychology, Miami Univ.,, Oxford
45056)

31-1. American Soc. of Tropical Medi-
cine and Hygiene, Atlanta, Ga. (G. M.
Jeffery, P.O. Box 295, Kensington, Md.)

31-2. Society of Photographic Scientists
and Engineers, Washington, D.C. (R. A.
Jones, Papers Chairman, Mail Sta. 68, Per-
kin-Elmer Corp., Norwalk, Conn. 06852)

International and Foreign Meetings
September

22-28. International Congr. of History
of Medicine, 21st, Siena, Italy. (Professor
Stroppiana, Kiale Universita, 34/A Rome)

23-25. International Congr. of Psycho-
drama and Sociodrama, 3rd, Prague,
Czechoslovakia. (J. L. Moreno, 259 Wol-
cott Ave., Beacon, N.Y. 12508)

23-26. Institute of Physics and the
Physical Soc., Culham, Abingdon, Eng-
land. (Meetings Officer, 47 Belgrave Sq.,
London, S.W.1)

23-27. International Soc. of Cybernetic
Medicine, 5th, Naples, Italy. (P. Battarra,
S.IM.C., 348 Via Roma, Naples)

23-28. South African Intern. Ophthalmo-
logical Symp., 1st, Johannesburg, S. Africa.
(Dept. of Ophthalmology, Medical School
Hospital, Johannesburg)

24-26. Power Sources Symp., 6th, Brigh-
ton, England. (D. H. Collins, Joint Services
Electrical Power Sources Committee, POB
136, 26 Wellesley Rd., Croydon, Surrey)

24-28. Congress of Neurological Sur-
geons, Toronto, Ont., Canada. (J. M.
Thompson, 1955 Blossom Way South, St.
Petersburg, Fla. 33712)

24-28, Symposium on Technical and
Biological Problems of Control, Erivan,
U.S.S.R. (A. S. Iberall, General Technical
Services, 8794 W. Chester Pike, Upper
Darby, Pa. 19082)

25-30. International Union of the His-
tory and Philosophy of Science, 12th,
Paris, France. (R. Taton, 3, rue Gay Lus-
sac, Paris SE)

26-28. International Congr. of Socio-
metry and Social Psychology, 1st, Prague,
Czechoslovakia. (J. L. Moreno, 259 Wol-
cott Ave., Beacon, N.Y. 12508)

30-3. European Congr. of Allergology,
Berlin, Germany. (H. Herxheimer, Rudolph
Virchow Krankenhaus, Augustengurger
Platz 1, Berlin 65)

30-5. Physicists Conf., Karlsruhe, Ger-
many. (H. Schopper, POB 947, 75 Karls-
ruhe)

October

4-11. International College of Surgeons,
16th, Tokyo, Japan. (Secretary General,
1516 Lake Shore Dr., Chicago, Ill. 60610)

6-10. Electrochemical Soc., 134th,
Tokyo, Japan. (c/o Japan Cement Engi-
neering Assoc., No. 1, Akasaka-Daimachi,
Minato-Ku, Tokyo)

7-9. International Gel Permeation
Chromatography Seminar, 6th, Miami

Beach, Fla. (Chairman, The Seminar, ¢/0
Waters Associates, Inc., 61 Fountain St.,
Framingham, Mass. 01701)

7-11. International Federation for Pre-
ventive Medicine and Hygiene, 5th, Rome,
Italy. (Via Filippo Civinni 37, Rome)

[EM1]
A -1,650-3,500+A
ENI=2x10"Im.

The 95580
Photomultiplier

eliminates

«..the nuisance of multiple detectors! One
EMI photomultiplier type 9558Q covers UV,
visible and infra red. The 9558Q is a two
inch diameter end window tube with eleven
venetian blind dynodes having highly stable
CsSb secondary emitting surfaces, The
Spectrasil window gives better transmission
of UV than natural quartz. The photocath.
ode is the S-20 (tri-alkali) type employing
unique EMI geometry. The results are high
quantum efficiency (23-25% at peak) and
exceedingly low dark current, (typically
002uA. at 200 A/L). Where the exact wave-
length is unknown, or the entire spectrum is
under investigation, the 9558Q enables the
work to proceed without changing detectors.

Where the red sensitivity of the tri-alkali
photocathode is most important, and the UV
region is not, the 9558B, with a pyrex win-
dow (but all the other desirable character-
istics of the 9558Q) may be substituted at
much lower cost. Tubes can be specially
selected for difficult astronomical tasks,
laser range finders, red channels of flying
spot scanners, etc.

Write for details on S-20 tubes in a com-
plete range of sizes,

Ihittaler

C O R P O RATI ON

GENCOM oivision

80 Express St., Plainview, L.1., N.Y.
516-433-5900 TWX 516-433-879C
*EMI ELECTRONICS, LTD.
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